Invasive non-native plants:
what's the big deal?
Dealing with the problems caused by invasive species costs our economy around £2 billion every single year. Much of this money is spent on containing spread and limiting further damage rather than eliminating the problem altogether, eradication now being considered unattainable for a number of invasive species that are already widespread.
Invasive plants damage natural habitats too. They can reduce the light and heat reaching lower-growing plants, alter rates of nutrient cycling, or (in freshwater systems) cause large fluctuations in oxygen availability, all of which can be harmful to other plants and animals. Invasive nonnative rhododendron Rhododendron ponticum, for example, poisons the soil around it so that other plants cannot grow there. Over time it often becomes the only plant growing in an area. Like a number of invasive non-native plants, rhododendron provides little food for our native animals so when it takes over a habitat the space for our wildlife to live in and eat from is diminished.
Invasive plants compete with other plants for light, space and nutrients, often suppressing native species. The environmental damage caused by invasive non-native plants can be irreversible. At Lound Lakes on the Norfolk/Suffolk border a threatened native fern, pillwort Pilularia globulifera, has been lost whilst the invasive New Zealand pigmyweed Crassula helmsii now flourishes. This same invasive plant is thought to have led to the loss of the great crested newt Triturus cristatus at a pond in Dorset. Britain's population of the great crested newt is internationally important and it is a protected species. The threat posed by New Zealand pigmyweed is considered so great that some ponds are being filled in by conservationists upon its arrival as a preventative measure intended to minimise damage to other nearby ponds and streams.
Invasive non-native species are considered to pose one of the greatest threats to biodiversity and the economic-wellbeing of our planet. The problems caused by invasive non-native plants can affect our lives, for example by reducing crop yields, producing skin-burning sap or increasing risks of flooding.
Front cover image: Invasive parrot's-feather spreads into the New Forest Important Plant Area affecting the rare native fern pillwort. © Trevor Renals
Sites In Peril -pages 4-7
In the first part of this report we profile a selection of 20 Sites In Peril -areas that are threatened, or already being damaged, by invasive non-native plants. The selection includes a number of outstanding hotspots for botanical diversity as well as the homes of some of our endemic plants and animals (species that live nowhere else on earth). Sites of Special Scientific Interest, National Nature Reserves, National Parks, Special Areas of Conservation, and Ramsar sites are all affected.
There are hundreds of sites across Britain where problem plants are present. Curly waterweed Lagarosiphon major (often sold as Elodea crispa), for example, is found in 392 10km squares in the UK (it could be present at one or several sites within each 10km square), and New Zealand pigmyweed is recorded from 582 10km squares.
The impact of invasive plants varies from site to site. At times it is the social and financial impacts that are most felt, for example when anglers can no longer fish in a river swamped by invasive plants or when the arrival of such plants mean land managers are hit with additional management costs. At other timesincluding at some of the Sites In Peril described here -the very existence of plant and animal species may be at stake.
Regardless, the most cost effective and least environmentally damaging approach to solving the problems caused by non-native invasive plants is by preventing them from escaping into the wild in the first place. But over 70,000 different types of non-native plants are grown in Britain and only a small number of these are likely to cause damage to wildlife and the countryside. Imposing restrictions on all these plants would be unfair and disproportionate.
Horizon scanning for new invasive plants -pages 8-18
In the second part of this report we describe research undertaken to try to identify which non-native plants may become invasive in the future. This section provides a summary of the more detailed report Horizon scanning for invasive nonnative plants in Great Britain, which is available online from Natural England's or Plantlife's website, or upon request.
Plantlife considers a number of nonnative plants to be on the brink of becoming invasive in Britain and a selection of these are highlighted in this section as 'Ones to watch' (pages 10-11). Invasive plants aren't the only problem affecting many of these sites -indeed sometimes it is because our countryside is being damaged in other ways, for example by pollution, that problem plants are able to grow so prolifically at a site. The eutrophication of a pond containing brown galingale on Staines Moor SSSI (Surrey) has facilitated the dense growth of a number of invasive plants, including New Zealand pigmyweed and parrot's-feather, which now dominate large sections of the pond.
Threat status of plants in Britain using international IUCN criteria
Critically Endangered -considered to be facing an extremely high risk of extinction in the wild Endangered -considered to be facing a very high risk of extinction in the wild Vulnerable -considered to be facing a high risk of extinction in the wild Near Threatened -close to qualifying for or is likely to qualify for a threatened category (Vulnerable/ Endangered/ Critically Endangered) in the near future 
West Clandon
After 60 years of dramatic population decline, the Endangered broad-leaved cudweed Filago pyramidata has become one of our rarest plants. It is now known from just eight sites in Britain, including West Clandon in Surrey. West Clandon is also plagued by invasive buddleia (butterfly-bush) Buddleja davidii. New management has been agreed to help keep the buddleia under control and give the cudweed a fighting chance.
Torbay Limestones
The autumn squill -Portland spurge Scilla autumnalis-Euphorbia portlandica fescue grassland at Torbay Limestones is one of the rarest habitats on earth, covering just 22 hectares (53 acres 
Somerset Levels
A number of invasive plants have been found, presumed dumped in the wild, in this area over the past few years. Most recently two plants considered by many to be possible invaders of the future (they are already invasive in other, warmer countries), water hyacinth Eichhornia crassipes and water lettuce Pistia stratiotes, were found growing along a 500m stretch of the King's Sedgemoor Drain. The first record of water primrose Ludwigia was from here too. The area appears to be a hotspot for illegal dumping of unwanted invasive plant matter in the wild, and invasive plants are now a significant threat to this internationally important landscape.
Lindisfarne
The 
Lough Corrib
Invasive curly waterweed Lagarosiphon major has taken over large sections of Lough Corrib, Ireland's second largest lake. Lough Corrib is of significant conservation importance. However, where once there were meadows of stoneworts (plants that are indicators of a healthy freshwater system), now there is just curly waterweed. Prior to the invasion, Lough Corrib supported one of the most extensive stonewort beds in Ireland. Amongst the techniques trialled to remove the invasive plant is the use of black geotextiles which block out light and suppress plant growth. Curly waterweed is widely sold (often labelled 'pond oxygenator' or by the incorrect Latin name Elodea crispa) and is almost ubiquitous in garden ponds. As such, it is almost inevitable that more and more freshwater habitats will be affected by this invasive plant.
The Broads
Large stands of floating pennywort Hydrocotyle ranunculoides are being tackled in the Norfolk and Suffolk Broads National Park in the hope that it can be prevented from causing widespread damage across our largest protected wetland. Rapid response is the most effective action once invasive plants are found at a site, but some plants like New Zealand pigmyweed Crassula helmsii are extremely difficult to control even then. At Lound Lakes, once home to pillwort Pilularia globulifera, three lakes are now heavily infested with invasive pigmyweed. A recent botanical survey found no pillwort whatsoever.
Lundy Island
Invasive species are often particularly damaging when they arrive on islands where ecosystems have developed in isolation. The stakes can be high where endemic species have evolved, and Lundy Island in the Bristol Channel is no exception. The threat from rhododendron Rhododendron ponticum to the endemic Vulnerable Lundy cabbage Coincya wrightii and its associated endemic invertebrates is being managed by a rhododendron e ra d i c a t i o n programme. 
Breamore Marsh

The Lizard
Lizard Point is home to the endemic wild asparagus Asparagus officinalis subsp. prostrates (Endangered), long-headed clover Trifolium incarnatum subsp. molinerii (Vulnerable) and prostrate broom Cytisus scoparius subsp. maritimus (Near Threatened). 
Avon Gorge
With its unique assemblage of threatened calcareous plants, including rarities such as honewort Trinia glauca, Vulnerable Bristol rock-cress Arabis scabra, hutchinsia Hornungia petraea, Vulnerable round-headed leek Allium sphaerocephalon and Near Threatened dwarf mouse-ear Cerastium pumilum, Avon Gorge has a lot to lose from the presence of non-native invasive evergreen oak Quercus ilex, cotoneasters Cotoneaster microphyllus agg. and laurustinus Viburnum tinus. Recent work has done much to free areas of these invaders, but the inaccessibility of many sites makes work difficult and costly.
Bala Lake/Llyn Tegid
Wales is the UK's stronghold for the rare floating water-plantain Luronium natans, a UK BAP priority species which occurs in Bala Lake.
Although not yet also present, New Zealand pigmyweed Crassula helmsii is found in a private pond upstream of the lake. The owner of the pond is reluctant to control the spread of the pigmyweed and it therefore presents a real and uncontainable risk to the health of this important habitat and its rare flora. 
Portland
Portland demonstrates how much lower plant interest is at stake due to invasive non-native plants. It is one of the richest coastal limestone sites for lichens in the whole of the British Isles with over 220 species recorded, of which four are found nowhere else in Britain and 11 are Red Listed. Its bryophyte flora is also extensive with 137 species including five Red List species. The nationally rare and Vulnerable liverwort blackwort Southbya nigrella is at the northern edge of its range in southern Britain. Portland supports 90% of the UK population of blackwort but it is directly threatened by invasive non-native cotoneaster which is now established at Portland and appears to be spreading. Invasive nonnative buddleia Buddleja davidii has also become established here. 
Great Orme
Lake District
Several invasive non-native plants are already affecting the Lake District National Park. New Zealand pigmyweed Crassula helmsii is found in a number of the waterbodies, including Coniston, Grasmere and Windermere. Grasmere's fragile reedbeds are also being taken over by American skunk-cabbage Lysichiton americanus. High visitor numbers, especially by those using the lakes for water activities and recreation, means that accidental spread of aquatic invasive plants is highly likely. A new strategic approach to tackling invasive species is now being co-ordinated across the whole of Cumbria in an effort to maximise the impact of limited resources. A strategic approach to dealing with affected sites and invasive plant threats is desperately needed at a national level too.
Ranscombe Farm
The calcareous woodland at Ranscombe boasts an impressive diversity of woodland ground flora, including the Endangered lady orchid Orchis purpurea, Endangered man orchid Orchis anthropophora and Vulnerable fly orchid Ophrys insectifera. Yet efforts to open up the woodland canopy to restore calcareous wood pasture -a rare habitat on chalk -are being thwarted by sycamore Acer pseudoplatanus which seeds into any opening that is created. Although sycamore was introduced here in the 16th century, is now spread across Britain, and is often accepted as 'part of the furniture', its presence is still problematical in some of the country's top botanical hotspots. The Rapid Risk Assessments make no consideration as to the volumes of specific plants in the horticultural and aquatics trades. As the likelihood of introduction and establishment in the wild will probably be greater for plants that are most widely sold compared to those with low volumes of trade, such information should be taken into account when more comprehensive risk assessments are conducted.
Atlantic Woodlands
Of the 599 non-native freshwater and terrestrial plants that have already been assessed by Plantlife and the Freshwater Biological Association (under a contract from Plantlife):
Ranks assigned to each plant are listed on pages 13-18.
Evergreen oak (holm oak)
Quercus ilex
An evergreen tree used in parks, churchyards and large gardens, evergreen / holm oak is now regenerating freely in parts of south and east England. It has become established in a range of key botanical sites particularly on dry limestone and chalk sites in coastal Britain. It has also achieved more localised establishment within heathland areas.

False-acacia
Robinia pseudoacacia
False-acacia is extensively planted in Britain and spreads mainly by suckering. Although it is currently uncommon in the wild it is showing alarming signs of spreading in disturbed, ruderal habitats (for example on railway lines). Its rapid spread, suckering nature, spiny, impenetrable habit when established, and its ability to regrow when cut down mean that it is a major cause for concern. In France and Italy the tree is freely establishing in woodlands, much as sycamore has done here. We have the ability to control it in the wild in Britain at the moment, but it is likely to become a major established pest in the coming decades.

Himalayan knotweed
Persicaria wallichii
This plant has been grown in cultivation but is less popular today than in the past. It is still present in some gardens and is still available commercially from some nurseries. 

Tree of heaven
Ailanthus altissima
This deciduous tree, originally from China, is very widely planted -in gardens, streets, parks and public spaces. As well as getting into the wild by seed dispersal from growing trees, it is also spread by the dumping of excess material. Like rhododendron, this plant prevents other vegetation from growing in the surrounding area by releasing toxic compounds. Attempts to control it by cutting result in more vigorous growth. It is not yet known to be causing problems at sites of botanical interest here, but in some countries where it has already caused many problems, it is called the 'tree of hell'.

Turkey oak Quercus cerris
Turkey oak is a deciduous tree that has been planted in woodlands, estates, large gardens, in parks and along roads. It has now naturalised and is spreading into calcareous grassland and heathland. It has been recorded from a large number of important nature conservation sites. Although many of these reports are of small numbers of the tree at the moment, Turkey oak will undoubtedly continue to colonise open grassland and heathland areas, becoming a major nuisance in years to come.

'Critical' ranking: Plantlife recommends they are subject to the more detailed risk assessment as a matter of priority 'Urgent': Plantlife highly recommends they are subject to the more detailed risk assessment
1. All 5*, 4* and 3* plants should be subject to a comprehensive risk assessment, as commissioned by the GB Non-Native Species Secretariat, without delay;
2. Any additional freshwater non-native plant and all marine plants found to be traded in Britain should be subject to the Rapid Risk Assessment, as should all produce contaminants ('hitchhikers');
3. All plants screened should be reviewed periodically to take account of emerging evidence and information, changes in climate, and new horticultural varieties that become available as these may be hardier than the plant varieties screened here;
4. Any development of this scheme should give greater consideration to the weighting of questions and the handling of uncertainty (see the full report for more details);
5. A simple checklist should be devised, potentially based on the Rapid Risk Assessment questions, to help horticultural traders make more informed decisions over the sourcing and growing of non-native plant commodities.
Predicting plant invasiveness cannot be done with complete accuracy: there will always remain the risks of declaring a plant to be low risk which then goes on to become invasive (a 'false negative' result), or declaring a plant to be higher risk when it does not become invasive (a 'false positive' result).
This Rapid Risk Assessment process provides a horizon scanning service which can be used to help prioritise resources by recommending a shortlist of plants for which more detailed assessment is considered imperative and/or prudent. Due to its rapid nature, it cannot be used to 'blacklist' traded plants before further research is undertaken. To reduce the risk of false negative results, a precautionary principle was applied which errs on the side of caution. This will increase the likelihood of false positive results.
Recommendations:
Limitations of the screening process 
Abies grandis
Giant fir 
Abies procera
Alternanthera tenella 
Alyssum saxatile
Golden Alison 
Amaranthus bouchonii
Indehiscent amaranth 
Amaranthus hybridus
Green amaranth 
Ambrosia artemisiifolia
Ragweed 
Ambulia aromatica 
Ammania gracilis
Large ammania 
Ammania senegalensis 
Ampelodesmos pliniana 
Amsonia hubrichtii
Hubrischt's bluestar 
Amsonia orientalis Eastern bluestar 
Amsonia tabernaemontana Eastern bluestar 
Anemone blanda
Balkan anemone 
Anemopsis californica Yerba mansa 
Anthemis punctata
Sicilian chamomile 
Anubias afzelii 
Anubias angustifolia 
Anubias barteri 
Anubias caladiifolia 
Anubias callos 
Anubias coffeefolia 
Anubias congensis 
Anubias gigantea 
Anubias gracilis 
Anubias hastifolia 
Anubias heterophylla 
Anubias lanceolata 
Anubias nana
Dwarf anubias 
Aponogeton capuronii
Corkscrew lace plant 
Aponogeton crispus 
Aponogeton distachyos
Cape-pondweed 
Aponogeton elongatus 
Aponogeton fenestralis 
Aponogeton henkelianus
Narrow-leaved lace plant 
Aponogeton krauseanus 
Aponogeton longiplumulosus 
Aponogeton madagascarensis 
Aponogeton natans 
Aponogeton rigidifolius 
Aponogeton siamensis 
Aponogeton ulvaceus 
Aponogeton undulatus 
Araucaria araucana
Monkey-puzzle 
Aruncus dioicus
Buck's-beard  
Arundo donax
Giant reed 
Aucuba japonica
Crocus chrysanthus
Golden crocus 
Crocus speciosus
Bieberstein's crocus 
Crocus tommasinianus Early crocus 
Crocus vernus
Spring crocus 
Cryptocoryne affinis 
Cryptocoryne albida 
Cryptocoryne aponogetifolia 
Cryptocoryne balansae 
Cryptocoryne beckettii 
Cryptocoryne bullosa 
Cryptocoryne ciliata 
Cryptocoryne cordata 
Cryptocoryne cordata var. cordata 'Blassii' 
Cryptocoryne retrospiralis 
Cryptocoryne scurillis 
Cryptocoryne striolata 
Cryptocoryne thwaitesii 
Cryptocoryne undulata 
Cryptocoryne usteriana 
Cryptocoryne walkerii 
Cryptocoryne wendtii 
Cyperus haspan 
Cyperus helferi 
Cyperus involucratus
Umbrella plant 
Cyperus papyrus
Papyrus 
Cyperus prolifer
Dwarf papyrus 
Cyperus rotundus
Purple nut sedge 
Cytisus striatus
Hairy-fruited broom 
Darmera peltata
Indian-rhubarb 
Deutzia scabra
Deutzia 
Didiplis diandra
Water hedge 
Disphyma crassifolium
Purple dewplant 
Dulichium arundinaceum
Common three-way sedge 
Echinochloa crus-galli
Cockspur 
Echinodorus amazonicus
Amazon sword 
Echinodorus andreuxii 
Echinodorus argentinensis 
Echinodorus berteroi
Upright burhead 
Echinodorus bleheri
Echinodorus bolivianus
Bolivian sword plant 
Echinodorus chrileni 
Echinodorus compacta 
Echinodorus cordifolius
Creeping burhead 
Echinodorus grisebachii 
Echinodorus harbich 
Echinodorus harbii 
Echinodorus horemanii 
Echinodorus horizontalis 
Echinodorus 'Imperial'  Echinodorus 'Ipica'  Echinodorus 'Kleiner Bar' 
Echinodorus latifolius 
Echinodorus magdalensis 
Echinodorus 'Marble Queen' 
Echinodorus martii (E. major) 
Echinodorus midi fleur 
Echinodorus mitchii 
Echinodorus 'Oriental'  
Echinodorus ozelot 
Echinodorus paniculatus 
Echinodorus parviflorus 
Echinodorus quadricostata
